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(57) PecpepaT: 

ripeflnc»KeHHoe ycTpoficTBO othochtcji k 
o6nacTM paflnocBfl3M n MO>KeT 6biTb 
ncnorib30BaHO b KOCMUMecKnx m Ha3eMHbix 
cucTeiviax cba3m, Mcnonb3y(oini>ix 
npocTpaHCTBeHHyfo MOfly/isnnio. fluHna 
pa,qnocBfl3H, coflepjKamaa Ha nepeflatomefi 
CTopoHe pa3BeTBMTenb moluhocth, flBa 
aMnnnTyflHbix MOflynaTopa, napa<£a3Hbifi 
ycuriMTerib n flBe nepeflaroiyi/ie amem-ibi, Ha 
npneMHOM CTopoHe flBe npi/ieMHbie aHTeHHbi, 
cyMMarap, BbNMTaTejib, OHM, cpa30BpaiyaTenb 
Ha 90° n fleMOflyjinTop. OflHaKO flaHHoe 
ycTpoMCTBO o6naflaeT HeflocTaTOMHOM 
noiviexo3aL4HLneHHOCTbK) b cnynae nprnvieHeHHF 

flMCKpeTHblX COCTaBHblX HaCTOTHblX CHmaJlOB c 

cpa30BOM MaHnnynfli4neti, HMetomux pnfl 
npenMymecTB nepefl ujupoKononocHbiMM *M 



curHanaMM. BBefleHne reHeparapa Hecyinefi 
nacTOTbi n 6/ioKa yrnoBotf MOflynfmnn Ha 
nepeflaioLnetf crapoHe, a TaioKe flByx 
nepecTpanBaeMbix cpnnbTpoB, KoppenaLinoHHoro 
ripneMHHKa, nonocoBoro cpunbTpa, 

aMn^nTyflHoro orpaHUHHTens, CMecmem 

KJlKDHeM M 3JieMeHTOB 3aAep>KKH no3Bonnno 

yBennHHTb noMexo3aiiinmeHHOCTb, Bennn/iHa 
KOTopoCi onpeflenaeTCfl nonocaMU 
nepecTpaMBaeMbix cfwnbTpoB, hto v\ flBnaeTCfl 
flocTuraeMbiM t8xhmh9ckmm pe3ynbTaTOM. 9 nn. 
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(54) RADIO COMMUNICATION LINE WITH THREE- DIMENSIONAL MODULATION 



(57) Abstract: 

FIELD: radio communication, in 
particular, space and earth communication 
systems. SUBSTANCE: transmitting part of 
device has power splitter, two amplitude 
modulators, paraphase amplifier, and two 
transmitting antennas. Receiving part of 
device has two receiving antennas, adder, 
subtraction unit, low-pass filter, 
quarter-phase shifter, and demodulator. 
State-of-the-art device has low stability to 
noise in cases, when discrete complex 
phase-shift keyed signals are used, which 
are better than wide-band 

frequency-modulated signals. Goal of 



invention is achieved by introduced carrier 
frequency oscillator, and angular modulation 
unit at transmitting part, and two tuned 
filters, correlation receiver, band-pass 
filter, amplitude clipper, key mixer and 
delay gates. Level of stability to noise 
depends on bandwidth of tuned filters. 
EFFECT: increased stability to noise. 10 dwg 
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llpeAnaraeMoe yorpoMCTBO othocmtch k 
o6nacTM paAMOCBfl3M m MO>KeT 6biTb 
ncnorib30BaHO b KOCMMMecKwx n Ha3eMHbix 
cucTeiviax cbh3m, Mcnonb3yioi^MX 
npocTpaHCTBeHHyio MOAynflu,MK>. 

M3BecTHbi ydpoMCTBa Ana paAMOCBa3M c 
noBTopHbiM ncnonb30BaHneM HaoraTbi (cm. naT. 
GLLIA N 4087818, naT. flnoHUH N 54-41858), b 
KOTopbix noBTopHoe ncnonb30BaHne nacTOTbi b 
ycnoBMfix Ki3MeHeHMH napaMeipoB cpeAN 
pacnpocTpaHeHun CHmanoB v\ M3MeHeHMfi 
B3anMHoro pacnonoxeHna aHTeHH AOCTwraeTcs 
3a cneT o6ecneHeHna opToroHaribHoc™ no 
nonflpn3aunn AByx OAHOBpeMeHHO 
nepeAaBaeMbix curHanoB c KpyroBOM mum 
nMHeMHOM nonapM3aLiMeM. OAH3KO 3TM 
ycTpoticTBa M3-3a BbicoKMX Tpe6oBaHMti k 
tohhocth oeecneMeHMS opraraHaribHoc™ no 
noriflpn3aL(MH nepeAaBaeMbix CMmanoB MMeioT 
cno>KHyio cnoreMy aBTonoACTpoMKM, 
ncnorib3yK)LAyK3 cnenManbHbie nnjioT-CMmajibi. 
Kpoiwe Toro, npMMeHeHMe nMnoT-CMmajioB 
Tpe6yeT BbiAeneHMH AonoiiHMTenbHbix 
MacTOTHbix KaHanoB, He coBnaAaioiAMX co 
cneKTpoM nepeAaBaeMbix CMmajioB, mto 
cymecTBeHHO ycno>KHfleT KOHCTpyKU,Mio 
ydpoMCTBa m yxyALiiaeT era 

noMexo3aLHHLneHHOCTb. 

M3BecTHO TaioKe ycTpoMCTBO no a.c.N 
1141978, coAepwaiAee ABa KaHana, b oahom M3 
KOTopbix MH4>opMaL(Mfi nepeAaeTCH c 
Mcnori b30B3HMeM ymoBOM MOAynnLiMM, a bo 
BTopoM KaHane - c Mcnonb30BaHMeM 
Aono/iHMTenbHOM MOAyn^UMM CMmanoB no 
nonflpM3aL(MM bojih, no3BonflK)LAeM nepeAaBaTb 
AonoriHMTenbHyio MHcpopMau,Mio (noBTopHo 
ncnorib30BaTb nacTOTy), 

OAHara b cjiynae Mcnonb30BaHMfl 
LUMpoKononocHbix CMma/ioB, mto xapaKTepHO 

ATlfl COBpeMeHHblX CMCTeM CBA3M, HM3K3 

noiviexoycTOMMMBOCTb npneivia MHCpopMau,WM no 
BTopoiyy KaHany, o6ycnoBneHHafl hm3kom 
noiviexoycTOMHMBocTbio onopHoro CMmana Ana 
cnHxpoHHoro fleTeiaopa. 

Han6onee 6jim3khm no TexHMHecKOM 
cyiAHOCTM k 3aflBJifieMOMy 06-beKTy SBnaeTcs 

yCTpOMCTBO C nOBTOpHblM MCnOJlb30BaHMeM 

HacTOTbi no naTeHTy PM 2001531 C1 , npMHnrae 
3a npoTOTun. 

0yHKi4MOHanbHafi cxeMa 
ycTpoMCTBa-npoTOTuna npuBeAeHa Ha cpMr. 1 , 
rfle BBefleHbi o6o3HaHeHna: 

1 - reHepaTop cumanoB, 

2 - pa3BeTBMTenb molahoctm, 

3, 4 - nepBbiM m BTopoti aivinriMTyAHbie 
MOAyn^Topbi, 

5 - npoTWBOcpa3HbiR ycunnTenb, 
6, 7 - nepeflaioLAne aHTeHHbi, 
8, 9 - npneMHbie aHTeHHbi, 
10 - cyMMaTop, 

12 - 4)a30BpamaTerib Ha 90°, 

13 - nepeMHO>KHTenb, 

14 - AeMOflynaTop ochobhoto cooo"LAeHna, 

15 - CpMJlbTp HHWHklX HaCTOT (OHH). 
YCTpotlCTBO-npOTOTMn COAep>KMT Ha 

nepeAaioiAeii CTopoHe reHeparap CHmanoB 1 , 
BbixoA KOToporo coeAMHeH co bxoaom 
pa3BeTBMTenfl molahocth 2, nepBbiPi m BTopoM 
BbixoAbi KOToporo cooTBeTCTBeHHO nepe3 
nepBbiM 3 n BTopoW 4 aivinrinTyAHbie 
MOAynnTopbi coeAMHeH bi c nepBoPi 6 m BTopoPi 7 
nepeAaioiAMMH aHTeHHaMM, nepBbiPi m btopom 
BbixoAbi npoTMBO0a3Horo ycujiMTena 5 
coeAMHeHbi c ynpaBnaioLAMMM bxoa3mm 



aMnriMTyAHbix MOAyJlflTOpOB 3, 4 
cooTBeTCTBeHHO, a bxoa SBnaeTCfl bxoaom 
AonoriHMTejibHoro coo6LAeHMH ycTpoticTBa, Ha 
npneMHOM crapoHe nepByio 8 v\ BTopyio 9 
npneMHbie aHTeHHbi, BbixoAbi KOTopbix 

COeAMHeHbl COOTBeTCTBeHHO c nepBbiMM M 

BTopbiMM BXOAaMM cyMMaTopa 10 m BbNMTaTena 
1 1 , BbixoA BbNMTaTerifl 1 1 nepe3 
nepeMHO)KMTerib 13 coeAMHeH co bxoaom OHM 
15, bnxoa KOToporo ABnaeTCfl AononHMTenbHbiM 
BbixoAOM ycTpoPicTBa, BbixoA cyMMarapa 10 
Mepe3 cpa30BpaLAaTenb Ha 90° 12 coeAMHeH c 
ApyruM bxoaom nepeMHOKHTens 13 n co bxoaom 
AeMOAynfiTopa ocHOBHoro coo6iAeHMfl 14, 

BblXOA KOToporo flBJlfleTCfl OCHOBHbIM BblXOAOM 

ycTpoticTBa. 

YcTpoiicTBO-npoTOTun pa6oTaeT cneAyioLAUM 
o6pa30M 

reHeparap CMmana 1 , MOAyriMpoBaHHbiM no 
cpa3e mjim MacTOTe OCHOBHbIM coo6iAeHMeM, 
cpopMMpyeT CMrHan bmab 

U c (t) = VcCOS^t), (1) 

rAe V c - aMnriMTyAa curHana; 

vi/(t) = < B (t)+ ( p(t), 

co - ymoBan HacTOTa; 

<p(t) - cpyHKi^MH M3MeHeHnn cpa3bi curHana, 

COOTBeTCTByiOLAafl Cpa30BOM MJIM MaCTOTHOti 
MOAynflL4MM OCHOBHbIM C006LL(eHMeM. 

CwrHan (1) nocTynaeT Ha bxoa pa3BeTBMTerifl 
MOU4HOCTM 2, rAe npoM3BOAMTca pa3AeneHMe 
MOU4HOCTM nononaM m Ka>KAafi nonoBMHa stom 
molahoctm cooTBeTCTBeHHO c nepBoro m BToporo 
BbixoAOB nocTynaeT Ha bxoah nepBoro 3 n 
BToporo 4 aMnriMTyAHbix MOAynsTopoB, 
BbinoriHeHHbix b BMAe ynpaBnaeMbix 
BbicoKOMacTOTHbix ycMfiMTeneCi. B HMX 
aMnriMTyAa npoxoAflmMx cMrHanoB M3MeHaeTCfl 
npoTMBOcpa3HO no 3aKOHy AonoriHMTejibHoro 
cooSineHMfi c noMOLAbio Hanpa>KeHHM, 
CHMMaeMbix c npoTMBOcpa3Horo ycMJiMTenn 6. 
npM 3tom ci^rHaribi Ha BbixoAax MOAyriflTopoB 3, 
4 HMeiOT bha 

U 3 (t)=V[1+f(t)]CO Sl) ;(t), (2) 

U 4 (t)=V[1-f(t)]co9 M ,(t). (3) 
rAe V - aMnriMTyAa. 

f(t) - cpyHKU,nn H3MeHeHna aMnriMTyAbi 
CMmana, cooTBeTCTByioiAafi AonoriHHTeribHOMy 
coo6iAeHHK). 

Cumanbi (2) m (3) M3nyHaioTcn b 
npocTpaHCTBO nepeAawiAHMH aHTeHHaMU 6, 7. 

Ha cpur. 2 noKa3aHO pacnono>KeHMe b 
npocTpaHCTBe nepeAaiomux 6,7 m npweMHbix 8, 
9 aHTeHH. 

llepeAaioiAne n npMeMHbie aHTeHHbi 
pacnonaraioTCfl CMMMeTpMMHO OTHOCMTeribHO 
ocm 00 1 , coeAMHfiioiAeM cepeAMHbi 6a3 
aHTeHH dj, cJr. Mbi paccMaTpMBaeM cnynaM, 
KorAa HeT pa3BA3KM Me>KAy nepeAaioiAMMM 6,7 m 
npMeMHbiMM 8, 9 aHTeHHaMM, hto MMeeT Mecra 
npnZ T « d T , Z R «d R , 

rAe Zj, Z R - pa3Mepbi anepTyp nepeAaioLAMX 
v\ npneMHbix aHTeHH . 

B 3tom cny-iae AnarpaMMbi HanpaBneHHOCTM 
aHTeHH npaKTMHecKM noriHOCTbio 

nepeKpbiBaioTCfl. 

Ha BbixoAax npMeMHbix aHTeHH 8, 9 nonyHMM 
cumanbi 

U Ct) = V [ 1 + f Ct>] cos IhC t > + 
8 n 

+ V [1-f Ct>] COS[l|ltt)-Alpl , C4> 
U g (t3 = V [l-f<t)]cosl|l(t)* 
+ V [1+f Ct)]cos[UJ<L>-Al(n , C 5 J 
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rfle V n - aMnnnTyfla cumana b MecTe 
npneivia, ooycnoBneHHaa H3ny<-ieHneM oahom H3 
nepeflaramMX amem-i; 

a<p - pa3HOCTb cpa3, B03HHKafOLnan ot 
pa3HOCTH xoAa nyHefi, KOTopas onpeAennTcs KaK 

Alp = Hflt = W — , 

rfle A t - BpeMfl, Heo6xoflHMoe Ana 
npeoAoneHMfl paAHOBonHoPi paccTOAHHfl A l 
(pa3Hoc™ xoAa nynefi); 
C - CKopocTb CBeTa. 
TaKKaK _ jj_w T0 fi _ znAi 



2n 



- (B> 



M3 reoMeipwHecKHX nocTpoeHHti Ha cpur. 2 
cneAyeT, hto 

d Cd + d ) 

Al = d slviB = — - - — . C71 

t ZD 

IIOACTaBHM (7) B (6) M nojiyHMM 

nd cd +d ) 

a«= T B ; T , < 8 > 

TAe X - ATlMHa BOJIHbl 

D - paccTonHne Me>Kfly nepep,a\om,e\A n 

npneMHoR aHTeHHaMH. 

Ha BbixoAax cyMMaTopa 10 m BbHUTaTens 

6yAyT Ae^cTBOBaTb cnmanbi 

U£(t) = 2V n {cos M /(t)+cos[ H ,(t)- A(p ]} , (9) 
U A (t) = 2V n f(t){cos H ,(t)-cos[ H ,(t)- A<P ]} . (10) 
flocne npeo6pa30BaHHfl nonynuM 
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V\3 Bbipa>KeHMW (11), (12) bhaho, hto cm man 
c Bbixofla cyMMarapa 10 niweeT TonbKO ymoByio 
MOAynaL(MK! (£yHKL(Meii q>(t) (nocKonbKy v (t) 
= <a(t)+<p(t), a cuman c BbixoAa BbMHTaTena 11 
niweeT KaK ymoByio, TaK i/i aMnni/iTyAHyio 
MOAynfli^MK) cpyHKquePi f(t). Heo6xoflHMo 
OTMeTHTb, hto 3Ta aMnnwTyAHaa MOflynnijHH 
ecTb pe3ynbTaT npocrpaHCTBeHHoti MOAynni4HM 
CHmana, H3nyHaeMoro nepeAaiomnMH 
aHTeHHaMH. 

PaflnonnHUKD cba3h c AononHMTenbHoPi 
npocTpaHCTBeHHOM MOAynai^new curHana mo>kho 
pacciviaTpuBaTb KaK AByxKaHanbHyio. OneBMAHO, 
hto K03cpcpMi4MeHTbi nepeAaHH cnmanoB b 
KaHanax ymoBotf m npocrpaHCTBeHHoPi 
MOAynai^MM HBnsuoTCH nepnoAnnecKHMH 
cpyHKi^naivin CABura cpa3 A q>, KorapbiM flBnaerefl 
cpyHKL^ePi paccTOHHMM Me>KAy aHTeHHaMH Ha 
nepeAaioLnei* m npneMHOM crapoHax d T n d R , 
AanbHOCTH cba3m fl h AnnHbi BonHbi x. npi/i 

. _ n 3th KoscjDcpni4neHTbi nepeAann 

ip _ z tZHn 

paBHbl, npM 3T0M 



U,Ct> 



= zVz.v 



, l|Kt>. 



(14) 



AMnnnTyAHO-MOAynnpoBaHHbiti cuman (12) 
c BbixoAa BbNMTaTena 1 1 nocrynaeT Ha bxoa 
u,enoHKi/i nocneAOBaTenbHO BKniweHHbix 
nepeMHO)KMTena 13 n OHH15. 

3Ta L(enoHKa nrpaeT ponb CMHxpoHHoro 
AeMOAynfiTopa (cM.B.C.AHApeeB "Teopun 
HennHefiHbix aneKTpuHecKnx u,enev\" M. "P v\ C" 
1982 r., CTp.100), Ha BbixoAe Koraporo 



BbiAenaeTca AononHHTenbHoe coo6LneHne, 
nepeAaBaBiueecq no KaHany npocTpaHCTBeHHoW 
MOAynau,nn. 

MTo6bi ncnonb30BaTb BbixoAHoPi cuman 
cyMMaTopa 10 b KanecTBe onopHoro pna 
CMHxpoHHoro AeMOAynfiTopa, era Heo6xoAHMO 
ccpa3npoBaTb co bxoahnm cumanoM 3Toro 
AerwiOAynaTopa. flna stoto cny>KMT 
4)a30BpaiAaTenb Ha 90° 12. 

Cuman c BbixoAa cpa30BpaiAaTena 12 
MOAynnpoBaH ranbKO no ymy. lloaTOMy oh 
nocTynaeT Ann AeMOAynflu,nn no ymy Ha 
AeMOAynfiTop ocHOBHoro coo6iAeHMfl 14, Ha 
BbixoAe KOToporo BbiAenneTca ocHOBHoe 
coo6i^eHHe, nepeAaBaBLiieecfi no KaHany 
ymoBOH MOAynnunn. 

OflHaKO ycTpoPicTBO o6naAaeT 

HeAOCTaTOMHOW nOMBX03aiHHLASHHOCTblO B 

cnyqae npuMeHeHwa A^cKpeTHbix cocTaBHbix 
HacTOTHbix CMrHanoB c cpa30BOM MaHnnynflu,neM 
(flCM - (DM), MMeioi^nx p^A npenMyLi^ecTB nepeA 
LunpoKononocHbiMM OM cumanaMM, 
ncnonb3yeMbiMM b npoTOTMne. KaK M3BecTHO, b 
ycnoBMHX B03AeMCTBMfi noMex c 
HepaBHOMepHOM cneKTpanbHoPi nnoTHOCTbio 
nymunMH OKa3biBaioTCfl cumanbi, b 
HaMMeHbwePi CTeneHM coBnaAaiomMe c 
aAflHTHBHNM wyMOM. 3T0My ycnoBnio flCM - *M 
cuman yAOBneTBopneT b 6onee nonHOM Mepe, 
HeM CMrHan LLH1C - <t>M, mto nnmocTpnpyeTca Ha 
cpur. 5, rAe n3o6pa>KeHa MacTOTHO-BpeiwieHHafl 
nnocKOCTb, Ha KOTopoPi niTpuxoBKOM BbiAeneHO 
pacnpeAeneHMe SHepruM flCM - *M cumana. 
3Heprnfi LUnC - *M cumana pacnpeAeneHa Ha 
nnoLAaAM F T paBHOMepHO. OKpaujeHHbiPi niyM 
npeACTaBneH npeAenbHNMH ABneHUflMM - 
y3KononocHoPi n MMnynbCHoR noiviexaMM 
(n3o6pa»ceHbi cnnoiuHoti ujtpuxobkom). 

flnR noBbinieHna noiviexo3ainnineHHOCTM b 
ycTpoPicTBO- npoTOTun, coAep>Kamee Ha 
nepeAaionefi CTopoHe 6noK yrnoBoC^ 
MOflynnmiM, buxoa KOToporo coeAHHeH co 
bxoaom pa3BeTBHTenn moiahoctm, ABa Bbixofla 

KOToporo COeflMHeHbl COOTBeTCTB6HHO c 

nepBbiMM BXOAaMU nepBoro v\ BToporo 
aMnnnTyAHbix MOAynsTopoB, BTopbie BXOAbi 

KOTOpblX COeAHHeHbl C AByMH BblXOAaMM 

napadpa3Horo ycunHTena, a BbixoAbi 
npucoeAHHeHbi k aHTGHHaM, Ha npneiviHOM 
CTopoHe ABe npnewiHbie aHTeHHbi 
npucoeAHHeHbi k AByM BXOAawi cyMMarapa v\ 
BbNUTaTenn, buxoa cyMMaTopa coeAHHeH co 
BxoflOM cf3a30Bpaii^aTenfl, AeMOAynnrap h 
cpunbTp HH>KHHX HaCTOT, BBeAeHO Ha 
nepeAaioiiieM CTopoHe reHeparap Hecymen 

MaCTOTbl, BblXOA KOTOporO COeAHHeH CO BTOpbIM 

bxoaom 6noKa yrnoBoti MOflynnL^nn; Ha 
npneMHOM CTopoHe nocneAOBaTenbHO 
coeAHHeHbi nepBbin nepecTpaMBaeMbifl cpunbTp, 
nepBbiM aneiweHT 3aAep>KKM m cnHxpoHHbM 
ASTeKTop, BbixoA KOToporo coeAMHeH co bxoaom 

C>MnbTpa HH>KHHX HaCTOT, BblXOA BblHMTaTenfl 

coeAHHeH co bxoa3mm nepBoro 
nepecTpanBaeMoro cpwnbTpa v\ nepBoro Kniona, 
BbixoA Koraporo coeAHHeH co bxoaom nepBoro 
aneMeHTa 3aA©p>KKM, BbixoA cpa30Bp3iA3Tena hs 
90° coeAMHeH co bxoasmm BToporo 
nepecTpaMBaeMoro cpunbTpa v\ nepe3 BTopoW 
aneMeHT 3aAep>KKM c ynpaBnaeMbiM bxoaom 
BToporo KnHDHa, nocneAOBaTenbHO 

coeAHHeHHbie nonocoBOM cpunbTp, CMecMTenb v\ 
TpeTMM KntoM, BbixoA Koraporo coeAMHeH c 
BbixoAOM BToporo Knicwa m Mepe3 aMnnnTyAHbM 

OrpaHUMHTenb CO BTOpbIM bxoaom CMHXpOHHOrO 

AeTeKTopa, bnxoa BToporo nepecTpaMBaeMoro 
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CpMnbTpa COeflMHeH CO BXOflOM 

KoppenauMOHHoro npneMHUKa, n - BbixoflOB 
KOToporo coeAHHeHbi cooTBeTCTBeHHO c n - 
BxoflaMU nepBoro m BToporo 
nepecTpanBaeMbiMn cpMnbTpaMM, nepBbiii 
Bbixofl Koppen3L(MOHHoro npneMHMKa coeflMHeH 
c ynpaBnaeMbiM bxoaom TpeTbero Knima m co 
bxoaom cpa30MHBepTopa, bhxoa KOToporo 
npucoeflMHeH ko BxoflaM nepBoro n BToporo 
KJHOMeM, BTopoPi bnxoa Koppejiai_|noHHoro 

npHeMHUKa COeflMHeH CO BTOpbIM BXOAOM 

CMecnTena, TpeTMM buxoa Toro we npMeMHMKa 
npucoeflMHeH ko bxoay nonocoBoro cjwnbTpa m 
neTBepTbiPi - ko Bxofly fleMOflynflTopa ocHOBHbix 
coo6meHMM. 

Ha cpMr. 2 npMBefleHa cpyHKU,MOHanbHafl 
cxeMa npeflnaraeMoro ycTpoficTBa, rfle 
BBefleHbi o6o3HaMeHHfl; 

1 - 6noK ymoBoti MOAynflu,MM, 

2 - pa3BeTBWTenb molahoctm, 

3, 4 - nepBbiM v\ btopom aMiuwyAHbie 
MOflynflTopbi, 

5 - napoc|3a3HbiPi ycunnTenb, 

6 - reHepaTop HecyLflefi Macro™, 

7, 9 - aHTeHHbi c BepTMKaribHoii 
norifipn3aL4neCi, 

8, 10 - aHTeHHbi c ropM3QHTanbHOM 
nonnpn3aL(neM, 

1 1 - cyMMaTop, 

12 - 6J10K pa3HOCTM, 

13, 24 - nepBbiti n BTopoPi nepecipanBaeMbie 

CpHflbTpbl, 

14, 18 - nepBbifi n btopom aneMeHTbi 
3aflep>KKM, 

15 - CHHXpOHHblfi fleTeKTOp, 

16, 19, 20 - nepBbifl, BTopoCi n TpeTufi kjikdmh, 
17 - aMnnnTyflHbiCi orpaHUMMTenb, 

21 - cpa30Bpam,aTenb Ha 90°, 

22 - cpa30MHBepTop, 

23 - CMecnTenb, 

25 - nonocoBow cpuribTp, 

26 - KoppennunoHHbiM npneiviHUK, 

27 - AeMOflyriflTop ocHOBHbix coo6ui,eHn£i, 

28 - CpMJlbTp HM>KHMX HSCTOT (OHM). 

ripeAnaraeMoe ycrpoMCTBO MMeeT 
cneflyioinne cpyHKUMOHanbHbie cba3m: Ha 
nepeflaioLfleM cTopoHe reHepaTop Hecyui,eM 
HacTOTbi 6 nepe3 6noK yrnoBotf MOflynsi^MH 1 
coeflMHeH co bxoaom pa3BeTBHTena molu,hoctm 
2, flBa Bbixofla KOToporo cooTBeTCTBeHHO Hepe3 
nepBbiM 3 h BTopoii 4 aivinrinTyflHbie 
MOflynfiTopbi coeflMHeH bi c nepBoPi 7 m btopom 8 
nepeflaKJL^MMM aHTeHHaMM, Brapbie Bxoflbi 
aivinnMTyflHbix MOflynaTopoB coeflMHeHbi 
cooTBeTCTBeHHO c BbixoflaMM napacpa3Horo 
ycMfiMTens 5, bxoa KOToporo flBnaeTca bxoaom 

AOnOJlHMTeJlbHOM MHCpOpMaU,MM, a BTOpOM BXOfl 

6noKa ymoBOM MOflynsii4MM 1 flBnaeTCfl bxoaom 
ochobhom MHCpopMai^MM; nepBaa 9 m BTopaa 10 
npMeMHbie aHTeHHbi coeflMHeHbi 

cooTBeTCTBeHHO co BXOAaMM cyMMaTopa 11 M 
BbNMTaTeiifl 12, Bbixofl cyMMarepa 11 nepe3 
cpa30Bpam,aTenb Ha 90° 21 coeflMHeH co 
BXOAaMM BToporo nepecTpaMBaeMoro cpMJibTpa 
24 m BToporo aneMeHTa 3aAep>KKM 18, buxoa 
KOToporo coeflMHeH c ynpaBnsioLflMM bxoaom 
BToporo KnioHa 19, BbixoA BbNMTaTenn 12 nepe3 
nocneflOBaTenbHO coeflMHeHHbie nepBbiM 
nepecTpaMBaeMbm cpunbTp 13, nepBbiM oneMeHT 

3aflep>KKM 14, CMHXpOHHblti fleTeKTOp 15 M 
CpMJlbTp HHWHHX HaCTOT 28 COeflUHeH C BblXOflOM 
yCTpOMCTBa flOnOTlHMTejlbHOM MHCpOpMai^MM, 

Bbixofl BbNMTaTeiifl 12, KpoMe Toro, ^epe3 
nepBbiM kjiiom 1 6 coeAMHeH co bxoaom nepBoro 
' \, BbixoA BToporo 



nepecTpaMBaeMoro cpMfibTpa 24 coeAMHeH co 
bxoaom KoppeiifiLiMOHHoro npMeMHMKa 26, n - 

BblXOAOB KOTOporO COeAMHeHbl COOTBeTCTBeHHO 

c n - BXOAaMM nepBoro 13 m BToporo 24 
nepecTpaMBaeMbix cpMfibTpoB, nepBbiM buxoa 
KoppenflLiMOHHoro npMeMHMKa 26 co bxoaom 
cpa30MHBepTopa 22 m ynpaBnaioLflMM bxoaom 
TpeTbero Kmoqa 20, btopom bnxoa 
KoppejinqMOHHoro npMeMHMKa 26 coeAMHeH c 

OAHMM M3 BXOAOB CMeCMTeilfl 23, a TpeTMM 

Bbixofl Toro »ce npMeMHMKa 4epe3 
nocneAOBaTenbHO coeAMHeHHbie nonocoBOM 
CpMJlbTp 25, CMecMTejib 23 m TpeTMti kjiioh 20 

COeflMHeH CO BXOflaMM BTOporO KJlHDHa 19, M 

nepe3 aMnjiMTyflHbiCi orpaHMHMTejib 17 co 
BTOpbIM BXOflOM CMHxpoHHoro fleTeKTopa 15, 
Bbixofl cpa30MHBepTopa 22 coeflMHeH co 
BXOflaMM nepBoro 16 m BToporo 19 KJiioHeM, 
MeTBepTbiM we Bbixofl Koppennu,MOHHoro 
npneMHUKa 26 Hepe3 fleMOflyjinTop 27 coeflMHeH 

C BblXOflOM OCHOBHblX C006lfleHHil. 

ripefljiaraeMoe ycTpoMCTBO pa6oTaeT 
cneflyioLAMM o6pa30M. 

flMCKpeTHO COCTaBHOM MaCTOTHbIM CMrHajl c 

cpasoBOM MaHMnyjiflu,MeM (flCM-OM), 
Bbipa6aTbiBaeMbiM reHepaTopoM HecyifleM 
HacTOTbi 6, MOflyjiMpyeTca b 6noKe ymoBOM 
MOflyjifiu,MM 1 no MacTOTe mjim cpa3e CMrHanoM 

OCHOBHblX coo6meHMM. C BblXOfla 6jlOKa 

ymoBOM MOflynflL(MM 1 CMman nocTynaeT Ha 

BXOfl pa3BeTBMTejlfl MOLflHOCTM 2, C BblXOfla 

KOToporo CMman pa3BeTBfifleTca Ha flBa KaHana, 

B KOTOpblX yCTaHOBJieHbl 6J10KM aMnJIMTyflHblX 

MOflyjiflTopoB 3, 4. B stmx MOflyjiflTopax 
aMnjiMTyfla npMxoflsiflMX CMmajioB M3MeH^eTC^ 
npoTMBOcpa3HO no 3aKOHy nepeflaBaeMbix 

AOnOJlHMTeJlbHblX C006lfleHMM, CHMMaeMblX c 

napacpa3Horo ycmiMTenn 5. C BbixoAOB 6jiokob 
aMnjiMTyflHoPi MOAynf^MM 3, 4 CMmajibi 
nodynaioT Ha aHTeHHbi c BepTMKaribHOM 7 m 

ropM30HT3JlbHOM 8 nOJlfipM3aL(MeM. 3TM aHTeHHbi 

co3flaioT nojis c opraroHanbHOM nojifipM3aL(MeM 
(nmemovt hjih KpyroBofi). 

CMmaribi, M3JiyHaeMbie nepeAaioiflMMM 
aHTeHHaMM 7, 8, npMHMMaioTcn npMeMHbiMM 
aHTeHHaMM 9, 10 c opraroHanbHOM 
nojiapM3au,MeM m nocTynaioT Ha Bxoflbi 
cyMMaTopa 11 m 6noKa pa3HOCTM 12. C Bbixofla 
cyMMaTopa 1 1 CMrHan ^epe3 cpa30BpaiflaTenb 
Ha 90° 21 nocTynaeT Ha bxoa 
nepecTpaMBaeMoro cpmibTpa 24. BapMaHT 
McnoriHeHMfl nepecTpaMBaeMoro cpnribTpa 
npuBefleH Ha cpnr.4, rfle o6o3HaHeHo: 1 - kjikdh, 
2 - nonocoBOM CpMJlbTp, 3 - cyMMaTop. Ha bxoa 
nepecTpaMBaeMoro cpMfibTpa nocTynaeT 
flCH-4>M CMman (cm. Jl.E.BapaKMH "CMCTeMbi 

CBFI3M C LUyMOnOAOgHbIMM CMTHariaMM", M. , "P. M 
C." 1985 r. crp. 36-38). 

Ha cpMr.5 M3o6pa>KeHa HacTOTHO-BpeMeHHaa 

njlOCKOCTb, Ha KOTOpOM HITpMXOBKOM BbiAeneHO 

pacnpeAeneHMe SHeprMM flCH-OM CMrHana, 
OTKyAa cneAyeT, hto npM npMeMe LLinC-*M 
cumana nonoca nponycKaHMa BXOAHoro 

CpMJibTpa B Ka>KAblM MOMeHT BpeMeHM flOJIWHa 

6biTb paBHa F, a npM npMeMe flC-l-*M CMmana 
OHa flOJDKHa 6biTb paBHa F/N c , rfle N c - hmcjio 
nacTOTHbix no3HLin(i flCH-$M-cnmajia. 
BpeMeHHaa nocneflOBaTeribHOCTb 

BKJllOi-ieHMfl nOJIOCOBblX CpMJlbTpOB 2 

onpeflejiaeTCfi 4acTOTHO-BpeMeHHoCi CTpyKTypoR 
flCM-OM CMmajia. nonoca nponycKaHMa 
cpMJibTpoB 2 paBHa nojioce MacTOT A f = F/NC, 

33HMMaeMOM HaCTOTHO-BpeMeHHbIM SfieMeHTOM 

CMmana, a flnMTenbHOCTb BKmoneHMfi cpMnbTpoB 
2 paBHa flnMTenbHOCTM At HacTOTHO-BpeMeHHoro 
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sneMeHTa cumana. KoMaHflbi ynpaBneHMH 
nepecTpanBaeMbiM cpnnbTpoM 24 nocTynaioT c 
BbixoflOB ynpaBJieHMS cpwnbTpaMH 
AeniHcppaTopa 5 Koppenflu,noHHoro npneMHUKa 
(cM.cpwr.9). C reHeparapa ncn 6 npneiviHUKa Ha 

COOTBeTCTByfOLL^MG BXOAbl AewMcpparapa 5 

noflaioTCfi TaKTOBbie wvinynbcbi (cpi/ir.7a) n 
ycTaHOBOMHbiG MMnyribCbi (cpnr.76), 

coBnaAaioLnne c HaHanoM ncn. 

BapnaHT McnojiHeHMfi AewwcppaTopa 5 
npneMHHKa noKa3aH Ha cpnr.6, rp,e o6o3HaHeHo: 
1 - Aenwrenb, 2 - peracTp CABura, 3 - 
KOAonpeo6pa30BaTenb. Ha bxoa perncipa 
CABMra nodynaeT ycTaHOBOHHbifi MMnynbc, 
coBnaAaioLHHM no BpeivieHU c HananoM ncn. 
OAHOBpeiweHHO Ha nepBOM BXOAe perncTpa 
CABMra (7r) noflBnaeTCfl curHan nori/iHecKaa 
"1". B momght noflBJieHun i/iMnynbca Ha 
TaKTOBOM BXOAe pemcTpa GABura cumaji 
jiornHecKan "1" Ha nepBOM BbixoAe pemcTpa 
CABMra MCHe3aeT v\ nouBJifieTcn Ha btopom 
BbixoAe (cpur. 7a). 3tm BbixoAHbie MMnynbCbi 
ynpaBfiflfOT KnionaMU nepecTpaMBaeMoro 
cpi/inbTpa. flennTenb ocyiAecTBnfleT fleneHMe 

HaCTOTbl CJieAOBaHMfl BXOAHblX TaKTOBblX 

HMnynbcoB (cpnr.7a) b N c pa3, rAe Nc - nncno 
cerMeHTOB ncn, cooTBeTCTByiotAee Hi/icny 
nacTOTHbix no3Hu,nCi flCH-*M cumana. 
Koflonpeo6pa30BaTeiib npeo6pa3yeT BbixoAHofi 
KOfl perncTpa cflBMra b koa ynpaBneHMfi 
HacTOToii cnHTe3aTopa 3 npneiviHUKa 26. 

C BbixoAa nepecTpanBaeMoro cpunbTpa 24 
cwman nodynaeT Ha Koppennu,noHHbiM 

npHeMHUK (CM.CfcHr.9), COCTOflLAKltf M3 

nepeMHOWHTena 1 , y3KononocHoro cpunbTpa 2, 
6noKa o6Hapy>KeHMfi n cnHxpoHH3au,wn 7, 
reHeparapa ncn 6, cpa30Boro MOAynsrapa 4. 
Pa6oTa rappensu,noHHoro npneMHUKa 
3aKniOHaeTCfl b cpa3npoBaHnn reHepaTopa ncn 
6 n BXOAHoro cumana c noMOLU,bK) 6noKa 
o6Hapy>KeHMH v\ ci/iHxpoHM3au,nn 7. B stom 
cnynae Ha BbixoAe nepeMHOJKHTenn 1 
BbiAenneTcn Hecymafi nacTOTa none3Horo 
cumana. <t>nnbTpaL^fl HecymeM HacraTbi 
ocyiAecTBn3eTCfl y3KononocHbiM cpnnbTpoM 2 c 
nonocoM nponycKaHHH, paBHOM nonoce 
cumana A f ydt> - 211, , rp,e T - Ar^TenbHOCTb 
cumana. BbiAeneHHbiPi y3KononocHbifi curHan 
nocTynaeT Ha AeMOAynarap coo6"meHHii 27, 
OTKyfla CHUMaeTcs curHan ochobhoto 
coo6L4eHna. 

CurHan HecymePi HacraTbi none3Horo 
curHana c BbixoAa nepeMHOKHTena 1 
npneMHUKa (cpur. 9) nocTynaeT, KpoMe Toro, Ha 
nonocoBoPi cpunbTp 25, nonoca nponycKaHHF 
KOToporo Bbi6npaeTca b K (~2-4) pa3 eonbiue 
nonocbi HHCpopMau,noHHoro cumana. 

TaK KaK LunpnHa nonocbi nponycKaHHfl 
cpunbTpa 25 3HannTenbHO MeHbuue nonocbi, 
3aHMMaeMoti LunpoKononocHbiM 
cnmanoM A f wnc= N.aF M h4j, to Ha BbixoAe 
cpunbTpa 25 BennnnHa molahocth noiviex 6yAeT 
CHM>KeHa b N/K pa3, T.e. npn N = 1000 
npniviepHO b 250-500 pa3. ripn 3T0M 
cooTHOiueHne cnman/noMexa CTaHOBHTca 
6onbLiie eAHHHL(bi. 

BoccTaHOBneHne mcxoahom cpopivibi 
BXOAHoro flCH-OM curHana ocyLi^ecTBnneTCfl b 
CMecnTene 23, Ha oamh bxoa KOToporo 
nocTynaeT OTCpunbTpoBaHHaa HecyLAaa, a Ha 
ApyroPi - flCM-OM curHan c BbixoAa cpa30Boro 
MOAyn^Topa 4 npneMHMKa (cpnr.9). B cpa30BOM 
MOflynflTope 4 BbixoAHoti curHan cnHTe3aTopa 3, 
3aAaioLAHM HacraTHO-BpeMeHHyio CTpyicrypy 
onopHoro flGM-OM curHana, MaHnnynnpyeTca 



no cpa3e cumanoM nceBAOcny-iaMHOM 
nocneAOBaTenbHOCTM, nocTynaioLAePi c BbixoAa 
reHepaTopa ncn 6. npuneM onopHa^ ncn 
cnHxpoHHa c MOAynnpyioLAeM ncn bxoahoto 
cumana. 

TaKMM o6pa30M, b CMecnTene 23 
nponcxoflMT BoccTaHOBneHne cfiopMbi none3Horo 
BxoflHoro flCH-OM curHana, ho onumeHHoro ot 
BXOAHbix ujyMOB. C Bbixofla civiecMTenfl 23 nepe3 
KnioH 20 m aMnnnTyAHbiW orpaHUHHTenb 1 7 stot 
cuman b KanecTBe onopHoro noAaeTcn Ha 
CHHxpoHHbiPi AeTeKTop 15, Ha CMmanbHbiCi bxoa 
KOToporo nocTynaeT curHan c BbixoAa 6noKa 
pa3HOCTM 12, npeABapnTenbHO 

OTcfuinbTpoBaHHbiM nepecTpanBaeMbiM 
cpunbTpoM 13. 3tot nepecTpanBaeMbiti cpunbTp 
13 aHanornHeH cpunbTpy 24, anropMTMbi nx 
pa6oTbi Taioxe coBnaAaioT. 

BbinrpbiLU b noMexo3aLAMiAeHHOCTM 
npeAnaraewioro ycTpoMCTBa AQCTuraeTcn 3a 
chbt npMMeHeHMfl nepecTpanBaeMbix cpunbTpoB 
13, 24, nonoca nponycKaHMfl kotopnx & f 

= ATumc/NC, rfle N c " KOnHHeCTBO CerMeHTOB 

ncn, cosnaAaioLAee c HucnoM nacTOTHbix 
no3HLiMM flCM-*M cumana. nonoca 
nponycKaHMfi BXOAHoro cpunbTpa b npoTOTune 
He MO>xeT 6biTb MeHbiue BenMHMHbi aW- 
TaKMM o6pa30M, nonoca BXOAHbix 
nepecTpanBaeMbix cpunbTpoB b npeAnaraeMOM 
ycTpoticTBe b N 0 pa3 yxe nonocbi BXOAHoro 
cpunbTpa npoTOTMna. CneAOBaTenbHO, 
cyMMapHas MOLAHOCTb KoppennpoBaHHbix noMex 
(y3KononocHbix v\ MMnynbCHbix), nonaAaioLAMx Ha 
bxoa Koppenflu,noHHoro npneMHUKa, a TaoKe Ha 
bxoa cnHxpoHHoro AeTeKTopa 15, b N c pas 
MeHbLue ; neM b npoTOTMne, hto m onpeAenaeT 
noBbiujeHne noMexo3aiAHU4eHHOCTM 
npeAnaraeMoro ycTpoMCTBa. 

BnoKM - sneMeHT 3aAep>KKH 18 n Knion 19 - 
Heo6xoAMMbi Ans ncicnK)HeHH3 noiepn 
MHCpopMau.nn, nepeAaBaeMoPi no iraHany 
AononHMTenbHbix coo6meHnfi pp MowieHTa 
o6Hapy>KeHM3 HHCpopMau/in Koppenflu,noHHbiM 
npneMHHKOM 26. flo OToro MOMeHTa onopHbiii 
curHan nocTynaeT Ha bxoa CHHxpoHHoro 
AeTeKTopa 15 c BbixoAa cyMMaTopa 11 nepe3 
aneMeHT 3aAep>KKH 18 m KnioH 19. I1pn 3tom 
CMman c BbixoAa 6noKa pa3HOCTH 12 nocTynaeT 
Ha curHanbHbiii bxoa CHHxpoHHoro fleTeKTopa 15 
nepe3 KnioH 16 h aneMeHT 3aflepx<KM 14. 

BapMaHT McnonHeHMfi reneparapa Hecymen 
nacTOTbi 6 noKa3aH Ha cpnr.8, rAe o6o3HaneHo: 

1 - CHHTe3aTOp H3CT0T, 2 - Cpa30BbM 

MOAynsTop, 3 - AeiuMcppaTop, 4 - reHeparap 
ncn, 5 - onopHbiii reHepaTop. AnropMTM 
cpyHKL(noHnpoBaHna reHepaTopa Hecymeii 
nacTOTbi 6 aHanorHHeH anropHTMy ycTpoPicTBa 
o>opMnpoBaHHJi onopHoro cumana (6no™ 3, 4, 
5, 6 cpnr.9 Koppennu,noHHoro npneMHHKa) . 

reHeparap ncn, npHMeHeHHbifi b 
npeAnaraeMOM ycTpoRcTBe, OTnHHaeTcn ot 
reHepaTopa ncn npoTOTMna HanHHMeM 
AononH/iTenbHoro BbixoAa, c KOToporo 
CHMMaioTcn ycTaHOBOHHbie MMnynbCbi, 
coBnaAaioiAne c HananoM ncn. TaKHe 
reHepaTopu ncn onncaHbi b nMTepaType (cm. , 
HanpHMep, neTpoBMH H.T., Pa3MaxHMH M.K. 

"CklCTeMbl CBH3H C LUyMOnOA06HblMM 

CMmanaMM", M., "CoB.paAMo", 1969 r. 
CTp.146, pnc.68). 

Oopwiyna M3o6peTeHMJi: 

YCTpOMCTBO paAMOCBfl3M C 

npocTpaHCTBeHHOH MOAynnL(neH, coAepxaLAee 
Ha nepeAaioLAeti CTopoHe pa3BeTBHTenb 
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MOLflHoc™, flBa Bbixofla Koraporo COeflUHeHbl 
cooTBeTCTBeHHO co BxoflaMU nepBoro v\ BToporo 
aMnnnTyAHbix MOflynaTopoB, BTopbie Bxoflbi 
KOTopbix coeAHHeHbi c BbixoflaM n napacpa3Horo 
ycwiHTeiui, bxoa KOToporo flBnaeTCfl bxoaom 

AOnOJIHMTenbHOM MHCjDOpMai_|MM, a BblXOflbl 

aivinnnTyflHbix MOflynaTopoB npucoeflMHeHbi 
cooTBeTCTBGHHO k nepeflaioLflMM aHTeHHaM, npn 
npneMHOM CTopoHe nepBaa n BTopaa aHTeHHbi 
npucoeAHHeHbi cooTBeTCTBeHHO k flByM BxoflaM 
cyMMarapa n BbiMMTaTena, Bbixofl cyMMarapa 
coeflMHeH co bxoaom <£a30BpaLflaTejifl Ha 90°, 

CpHJlbTp HM>KHHX H3CT0T H fleMOflyjlflTOp 

ocHOBHbix coo6meHMPi, OTfiHHaioLfleecji TeM, mto 
BBefleHbi Ha nepeAatoiflefi CTopoHe 6jiok 
ymoBoCi MOflyjiflL^i/in, nepBbitf Bxofl Koraporo 

ABJlfleTCfl BXOflOM OCHOBHOM HHCpOpMaL(MH , 

BTopoPi Bxofl coeflUHeH c BbixoAOM reHeparapa 
HecyLi^eM HacraTbi, a Bbixofl npncoeflHHeH ko 
Bxofly pa3BeTBMTenn moli^hocth, Ha npweMHofi 
CTopoHe nocneflOBaiejibHO coeflHHeHHbie 
nepBbiM nepecTpanBaeMNM cpmibTp, nepBbiw 
sneivieHT 3aflep>KKi/i n cnHxpoHHbiti fleTeKTop, 

BblXOfl KOTOpOrO COeflMHeH CO BXOflOM CjDMJlbTpa 
HH>KHMX MaCTOT, C BblXOfla KOTOpOrO CHHMaeTCfl 

flonojiHMTenbHaa HHcfjopMaLina, Bxofl nepBoro 
nepecTpanBaeMoro cfwnbTpa coeflUHeH c 



BbixoflOM BbiMMTaTena m Mepe3 nepBbin ktiioh - 
co BXOflOM nepBoro aneMeHTa 3aflep>KKM, 
nocneflOBaTe^bHO coeflMHeHHbie nonocoBofi 
0MJibTp, CMecmenb v\ TpemCi ktiioh, Bbixofl 

KOTOporO COeflUHeH C BblXOflOM BTOporO KTIKDHa H 

5 Hepe3 aMnnMTyflHbiCi orpaHMHUTenb - co BTopbiM 

BXOflOM CUHXpOHHOTO fleTeKTOpa, BblXOfl 

4)a30BpaiflaTena nepe3 BTopoPi 
nepecTpanBaeMbiW cfji/inbTp coeflUHeH co 
BXOflOM KopperifmnoHHoro npneMHUKa n nepe3 

10 BTopoPi sneMeHT 3aflep>KKH - co bxoaom BToporo 
KnioMa, ynpaBnaeMbiM bxoa KOToporo coeflMHeH 
c ynpaBnaeMbiM bxoaom nepBoro Kniona n 
BblXOAOM ct>a30HHBeprapa, bxoa KOToporo 
npucoeflUHeH k ynpaBJineMOMy Bxofly TpeTbero 
KnioMa \a nepBOMy Bbixofly Koppejis^noHHoro 

15 npneMHMKa, n BbixoflOB KOToporo coeflUHeHbi 
cooTBeTCTBeHHO c n BxoflaMM nepBoro n BToporo 
nepecTpansaeMbix cjamibTpoB, BTopoPi Bbixofl 
KoppenHLiMOHHoro npneMHUKa coeflUHeH co 

BTOpbIM BXOflOM CMeCHTenfl, TpeTMM BblXOfl 

KoppenflLinoHHoro npneMHMKa npucoeflUHeH ko 
20 Bxofly nonocoBoro cpunbTpa i/i HeTBepTbiPi - ko 
Bxofly fleMOflynflTopa ocHOBHbix coo6ifleHMM, c 
Bbixofla KOToporo CHMMaeTcs ocHOBHaa 

MHC^OpMaL^a. 
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